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Long-term stability of direct methanol fuel cells
(DMFCs) is one of the most critical requirements for the
successful DMFC commercialization. Previously, we
suggested that interfacial ldmination of electrodes from
membrane (disulfonated poly(arylene ether) copolymer)
can be one of main causes of performance degraddtion.
However, no significant delamination was observed in
Nafion®-based MEAs after 100-holife test, as evidenced
by X-ray tomography analysfs.

In this work, we investigated the degradation
phenomena of Nafidhbased MEAs during continuous
DMFC operation. Cells were subjected to a 100-hour long
life test at several differénfeed concentrations of
methanol. In-situ cell high-frequency resistance (HFR)
was measured under fully hydrated conditions. CO
stripping measurements were conducted to probe the
surface composition changes of the catalyst caused by Ru
crossover from the anode to the cathode. Non-destructive
X-ray tomography techniqgue was used to examine
structural changes in MEAs after the life td&igures 1
and 2 show cathode CO stripping voltammograms for
different methanol feed concentrations after 100-hour life
tests using metal black and carbon-supported catalysts,
respectively. Most of Ru crossover takes place during a
two-hour H-air break-in process and the dependence of
the potentials of CO stripping on methanol concentration
are insignificant in the following 100 hours of DMFC
operation. MEAs with metal black catalysts reveal more
severe Ru crossover relative to carbon-supported catalysts,
which correlates well with the performance loss observed
with the two catalysts.

HFR gain, Ru crossover, membrane structural change
and electrode structural change after the life test as a
function of methanol feed concentrations were
systematically investigated and correlated with DMFC
performance losses. The gsible mechanism of DMFC
performance degradation andtigition strategies will be
discussed in this presentation.
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Figure 1. Cathode CO stripping curveat different
methanol feed concentratioafier 100-hour life test at
0.45 V. Anode: 6 mgn? PtoRuso black, 1.8 mL/min

MeOH; Cathode: 4 mgm? Pt black, 500 sccm air;
Membrane: 3xNafioh212; Cell: 75°C.

0.16
°°°°°° Pt reference
0121 . H,air,2h
—— 0.5M MeOH
0081 —— 1.0M MeOH
< —— 4.0 M MeOH
~ 0.04
0,00 A e T e oo
-0.04

0.4 0.6 0.8
Potential (V) vs Pt/H, (anode)

0.2 1.0

Figure 2. Cathode CO stripping curveat different
methanol feed concentratioafier 100-hour life test at
0.45 V. Anode: 4 mg cm? HISPEC 12100, 1.8
mL/min MeOH; Cathode: 2 mgenm? HiISPEC® 9100; 500
sccm air; Membrane:8Nafion® 212; Cell: 75°C.
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